Objective: Theoretical models offer valuable insights for designing effective and sustainable behavioral health interventions, yet the application of theory for informing digital technology interventions for people with mental illness has received limited attention. We offer a perspective on the importance of applying behavior theories and models to developing digital technology interventions for addressing mental and physical health concerns among people with mental illness. Method: In this commentary, we summarize prominent theories of human behavior, highlight key theoretical constructs, and identify opportunities to inform digital health interventions for people with mental illness. We consider limitations with existing theories and models, and examine recent theoretical advances that can specifically guide development of digital technology interventions. Results: Established behavioral frameworks including health belief model, theory of planned behavior, transtheoretical model, and social cognitive theory consist of important and overlapping constructs that can inform digital health interventions for people with mental illness. As digital technologies continue to evolve and enable longitudinal data collection, real-time behavior monitoring, and adaptive features tailored to users' changing needs over time, there are new opportunities to broaden our understanding of health behaviors and mechanisms of behavior change. Recent advances include dynamic models of behavior, persuasive system design, the behavioral intervention technology model, and behavioral models for just-in-time adaptive interventions. Conclusion and Implications for Practice: Behavior theories offer advantages for guiding use of digital technologies. Future researchers must explore how theoretical models can effectively advance efforts to develop, evaluate, and disseminate digital health interventions targeting individuals with mental illness.
Each year in the United States nearly 1 in 5 adults experiences mental illness and about 4% live with a serious mental illness (Hedden, Kennet, Lipari, Medley, & Tice, 2015) . The societal impact of mental illness is substantial, as reflected by lost productivity, disproportionate rates of homelessness, and dramatically reduced life expectancy compared with the general population (Folsom et al., 2005; Greenberg, Fournier, Sisitsky, Pike, & Kessler, 2015; Kessler et al., 2008; Walker, McGee, & Druss, 2015) . People with mental illness experience elevated burden of cooccurring chronic medical conditions due to poor lifestyle behaviors, cardiometabolic effects of psychiatric medications, high rates of obesity and tobacco use, and increased risk of substance use (McGinty, Baller, Azrin, Juliano-Bult, & Daumit, 2016) . Efforts to treat and prevent both mental and physical health concerns affecting people with mental illness represent an urgent public health priority.
In 2014, the United States Department of Health and Human Services, Substance Abuse and Mental Health Services Adminis-tration (SAMHSA) estimated that fewer than half of the 43.6 million Americans with a mental illness received treatment (Hedden et al., 2015) . This significant treatment gap can be attributed to a variety of societal, economic, and individual factors. Some people with mental illness may be reluctant to seek care due to societal stigma and fear of discrimination (Corrigan, 2004) , while others face structural and economic barriers to obtaining care due to extreme poverty, poor housing, and few options for transportation (De Hert et al., 2011) . Mental health symptoms can also interfere with obtaining necessary care by negatively impacting motivation, functioning, and one's ability to adhere to recommended treatment regimens (De Hert et al., 2011) . Among those who do have access to care, it can be highly variable and of poor quality (Druss, 2007) . Studies have documented that people with mental illness are less likely to receive screening for common cancers, timely diagnoses and treatment of diabetes, and recommendations to seek routine preventative care for cardiovascular disease (Druss, 2007) .
Digital technologies, such as mobile devices, smartphone applications, wearable technology, and remote sensors, may afford new opportunities to bridge the significant gap toward addressing the mental and physical health needs of people with mental illness. Rates of mobile device ownership among people with mental illness, including schizophrenia or bipolar disorder, are comparable with the general population (Firth et al., 2016; Glick, Druss, Pina, Lally, & Conde, 2016; Naslund, Aschbrenner, & Bartels, 2016a) . Reviews have also highlighted the effectiveness of smartphone applications for reducing symptoms of depression or anxiety (Donker et al., 2013) , supporting illness self-management and relapse prevention among people with schizophrenia (AlvarezJimenez et al., 2014) , and promoting treatment adherence and retention in care among individuals receiving services through community mental health settings (Naslund, Marsch, McHugo, & Bartels, 2015) . As digital technologies continue to evolve, it may be possible to scale efforts targeting the treatment and management of debilitating psychiatric symptoms among people with mental illness while simultaneously addressing harmful health behaviors that disproportionately impact this group, such as high rates of smoking, physical inactivity, poor diet, and chronic medical conditions.
As researchers and clinicians work to develop cutting-edge digital technology interventions to promote the mental and physical health of people with mental illness, theories of human behavior should play a critical role in guiding these efforts. Numerous studies have shown that interventions informed by theories of human behavior are more effective than interventions not informed by theory (Glanz & Bishop, 2010) . Despite advantages of applying theory to intervention development, few interventions using digital technologies to target health behaviors such as smoking, weight loss, treatment adherence, and chronic illness management have been guided by behavior theories (Riley et al., 2011) . Concerns have been raised that new technologies may be driving the development of digital health interventions, as opposed to drawing from theories of human behavior to inform this work (Glanz, Rimer, & Viswanath, 2008) . Researchers have also called for new theoretical approaches to guide the use of digital technologies that enable intensive longitudinal data collection, tailoring new approaches to subjects' specific needs, or delivering targeted feedback or prompts in response to changing conditions (Riley et al., 2011; Spruijt-Metz, Hekler, et al., 2015; Spruijt-Metz & Nilsen, 2014) .
In this commentary, we offer a perspective on the importance of applying theories of human behavior to the development and dissemination of digital health interventions for mental disorders. Our aim is to provide mental health researchers with a practical overview of relevant theories that could inform future digital technology interventions for targeting mental and physical health concerns among people with mental illness. We begin by reviewing prominent theories of human behavior and by highlighting key constructs of these theories. Next, we consider limitations with these theories and examine recent theoretical advances that can specifically inform digital technology interventions for people with mental illness. We conclude by discussing how emerging behavior theories may play a central role in guiding future efforts.
Health Behavior Theories
Research shows that interventions informed and guided by behavior theories are more effective compared with those that are not (Glanz & Bishop, 2010) . Theory affords a conceptual framework for illustrating causal processes or key constructs hypothesized to influence or change a target behavior (Glanz et al., 2008; Michie, Johnston, Francis, Hardeman, & Eccles, 2008) . Theory suggests mechanisms for changing behavior, provides a foundation for developing, implementing, and evaluating behavior change interventions, and can keep empirical research and implementation efforts clearly focused (Crosby, Kegler, & DiClemente, 2002; Glanz et al., 2008) . Theory can guide the interpretation of study findings and can allow researchers to conclude whether an intervention worked as intended (Glanz et al., 2008) .
To date, few digital technology interventions have been informed by behavior theories or models (Bull & Ezeanochie, 2016; Riley et al., 2011) . Highlighting the key constructs of important behavior theories could assist mental health services researchers in planning and guiding the development and delivery of interventions using emerging digital technologies. We summarize key constructs of the following prominent theories: (a) health belief model; (b) theory of planned behavior; (c) transtheoretical model; and (d) social cognitive theory. These four theories, as illustrated in Table 1 , are among the most widely cited models of health behavior, and have been used extensively to guide successful interventions targeting behaviors including lifestyle habits, chronic disease self-management, coping with mental health symptoms, and health service utilization (Glanz et al., 2008) . These theories have also been specifically used to inform interventions for people with mental illness.
Health Belief Model
The health belief model explains behavior by focusing on individuals' beliefs and attitudes. Confidence in one's ability to take action, referred to as self-efficacy, is also a key predictor of initiating or adopting the behavior (Baranowski, Cullen, Nicklas, Thompson, & Baranowski, 2003) . If people believe that: they are at risk for a condition or that the condition is serious; acting on this would be effective in either reducing their risk or illness severity; the benefits of taking action outweigh potential barriers or costs; and they have the ability to take action (self-efficacy), then they This document is copyrighted by the American Psychological Association or one of its allied publishers.
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will be likely to take action to reduce their risk or illness severity (Champion & Skinner, 2008) . It is also posited that a stimulus, or cue to action, must be present to trigger engaging in the behavior. Cues to action are operationalized as strategies to prompt or instigate behavior and can come from social, environmental, or individual-level stimuli (Champion & Skinner, 2008) . Among people with mental illness, the health belief model has been used widely to inform medication adherence interventions (Valenstein et al., 2011) , to conceptualize how mental illness stigma acts as a barrier to seeking care (Corrigan & Rüsch, 2002) , and to guide the use of goal setting and lifestyle changes for reducing cardiovascular risk and psychiatric symptoms (Kilbourne et al., 2014) .
Theory of Planned Behavior
The theory of planned behavior emphasizes the role of behavioral intention as a determinant of performing a behavior (Montaño & Kasprzyk, 2008 ). An individual's behavioral intention is directly influenced by their attitudes toward the behavior (e.g., the belief that the likelihood of performing the behavior will have the expected outcome), their subjective norms (e.g., the view that other important individuals will approve or disapprove of the behavior) and the social norms associated with the behavior (e.g., belief about whether other important individuals will perform the behavior; Montaño & Kasprzyk, 2008) . Together, motivation (i.e., an individual's behavioral intention) and ability (i.e., an individual's self-efficacy or perceived control over outside factors) are key determinants of performing the behavior (Ajzen, 1991) . The theory of planned behavior has been used to explain participation in daily activities such as housework, meal preparation, or taking medications among people with schizophrenia (Mausbach et al., 2013) , and to inform programs to motivate people with serious mental illness to quit smoking (Brunette et al., 2011) .
Transtheoretical Model
The transtheoretical model uses stages to illustrate how an individual's decision-making occurs over time through a cyclical process (Prochaska, Redding, & Evers, 2008) . Individuals move through six stages of behavior change: (a) Precontemplation: no intention to change behavior within the near future. Individuals may have limited awareness of the harms of their behavior, or may be demoralized due to numerous failed attempts to change. Individuals at this stage often appear resistant to change, unmotivated, and avoidant. (b) Contemplation: intention to change behavior within the near future. Individuals are aware of the harms of their behavior and understand the benefits of changing but can remain in this stage for long periods of time as they weigh pros and cons of making a change. (c) Preparation: intention to change behavior in the present. Individuals may have already started taking action, such as talking to their physician, joining a health education class or program, or buying a self-help book. (d) Action: behavior changes have already been made in recent months. Individuals have modified their problem behavior or adopted healthier behaviors, and they intend to keep making more changes going forward. (e) Maintenance: meaningful behavior changes sustained over several months with emphasis on preventing relapse. Individuals need to build confidence to continue behavior changes and to avoid relapse to earlier stages over the long term. (f) Termination: no temptation to relapse and to return to unhealthy behaviors.
Core constructs of the transtheoretical model illustrate the adoption and maintenance of health behaviors over time. For example, there are processes of change representing activities to support progression through the stages. These include obtaining social support for behavior change, increasing awareness about the harms and benefits of behavior change, learning about alternative behaviors, and finding strategies to manage or avoid cues for problem Promote awareness about risks or benefits, deliver prompts or reminders for engaging in healthy behaviors, and provide encouragement or training to build confidence.
Theory of planned behavior Behavioral intention and attitudes towards the behavior, beliefs about how others view the behavior, and perceived behavioral control are key determinants of performing a health behavior.
Use prompts and motivation strategies to support behavioral intention, and increase ability by building self-efficacy through encouragement and skill building.
Transtheoretical model Behavior change is conceptualized as progressing through 6 stages: 1) Precontemplation; 2) Contemplation; 3) Preparation; 4) Action; 5) Maintenance; and 6) Termination.
Tailor interventions to specific stages of readiness, use processes of change activities to support progression through the stages, and use techniques to build self-efficacy and avoid temptation.
Social cognitive theory
Behavior is determined by an individual's social context and is influenced by personal factors, behavioral factors, and environmental factors. Self-efficacy is a key construct.
Support efforts to increase self-efficacy through mastery experiences, social modeling, improving physical and emotional states, and verbal or social persuasion.
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behaviors (Prochaska et al., 2008) . Decisional balance, another core construct of the model, refers to how an individual assesses the benefits of a decision relative to the downsides. Lastly, selfefficacy reflects an individual's confidence or ability to perform a behavior and to avoid relapse, whereas temptation accounts for urges to perform problem behaviors (Prochaska et al., 2008) . Among people with mental illness, the Transtheoretical Model has been used to support psychiatric symptom management using stages of recovery (Andresen, Caputi, & Oades, 2006; Leamy, Bird, Le Boutillier, Williams, & Slade, 2011) , tailor smoking cessation programs (Hickman, Delucchi, & Prochaska, 2015) , and inform healthy lifestyle interventions (Park, Usher, & Foster, 2011) .
Social Cognitive Theory
Social cognitive theory illustrates behavior change as occurring in the context of interactions between personal factors (e.g., an individual's past experiences), behavioral factors (e.g., how an individual responds to external or internal stimuli), and environmental factors (e.g., how an individual perceives the external social context; McAlister, Perry, & Parcel, 2008) . The theory emphasizes several key determinants of behavior (McAlister et al., 2008) . For example, outcome expectations are an individual's beliefs about the outcome that might result from performing a behavior and the perceived value of that outcome. Similarly, social outcome expectations consider an individual's beliefs about how other people will evaluate them if they perform a behavior and how other people value the outcomes of that behavior. Selfevaluative outcome expectations refer to an individual's beliefs about how they will feel about themselves if they decide to perform a certain behavior. And, self-efficacy, the construct for which social cognitive theory is most widely known, consists of an individual's confidence in their own ability to perform a behavior (Bandura, 1998) . Self-efficacy is influenced by individuals' past experiences, perceptions of their environment and social context, and their intellectual and physical capabilities (McAlister et al., 2008) .
The application of social cognitive theory for health behavior change has focused predominantly on increasing self-efficacy (Bandura, 1998) . Four underlying behavioral mechanisms of the theory can be leveraged to increase self-efficacy (Bandura, 1998; McAlister et al., 2008) . First, mastery experience involves providing an individual with ample opportunities to succeed, using small and easily mastered steps, followed by increasingly challenging tasks related to the desired behavior, which will gradually build their self-efficacy. Second, social modeling involves showing individuals that others like them can succeed through sustained efforts. Observing others who are successful can transfer knowledge such as skills and strategies. Third, improving physical and emotional states describes how mood influences an individual's perceived self-efficacy. For example, improving mood by reducing stress and depression are beneficial before attempting a new behavior. Lastly, verbal or social persuasion refers to encouraging an individual and letting them know that they have the ability to perform the behavior, which can increase confidence and promote greater sustained effort to change. Social cognitive theory has informed numerous interventions for people with mental illness, including skills training and diabetes management and education programs for middle-aged and older adults with schizophrenia, and lifestyle interventions for obese adults with serious mental illness (Aschbrenner, Aschbrenner, Naslund, Shevenell, Mueser, & Bartels, 2016; Vazin et al., 2016) .
Theoretical Advances
Few digital health interventions are informed by theory, which may be attributable to limitations with existing theories. Many theories have regarded human behavior as linear or static in nature, and as a result may not recognize that behavior is dynamic and ever changing in response to diverse social, biological, or environmental stimuli (Spruijt-Metz, Spruijt-Metz, Nilsen, Pavel, & Adibi, 2015) . To date, theories have focused predominantly on between-person differences in behavior, yet digital technologies afford new opportunities to explore withinperson differences in behavior through intensive collection of individual-level data using mobile devices, wearable sensors, continuous monitoring, or mapping digital footprints of online activities (Riley et al., 2011) . Behavior theories must shift toward understanding within-person momentary differences in behavior, such as how an individual's behavior responds to changing stimuli or context in real-world settings, in order to explore the mechanisms of behavior change and to inform how interventions can effectively promote adoption or maintenance of positive health behaviors (Spruijt-Metz, Spruijt-Metz & Nilsen, 2014) . This is not to suggest that existing behavior theories be discarded, because many key constructs of these theories are relevant even if the medium for delivering interventions continues to evolve rapidly. Most importantly, theory can inform more effective digital health interventions capable of achieving better outcomes (Riley, 2015) , and therefore may be instrumental in advancing efforts to leverage digital technologies for targeting mental and physical health concerns among people with mental illness. Digital technologies could also help with advancing theories of human behavior by generating opportunities to test mediators of change, to illustrate causal mechanisms, and to identify the most potent intervention components (Riley, 2015) . This is especially important as health behavior theories have remained largely unchanged over recent decades, because there have been few efforts by the developers of these theories to integrate new knowledge or to make necessary adaptations as new delivery platforms become available (Brewer & Rimer, 2008) . In the sections that follow, we highlight four recent advances in the use of theory to guide the development of digital health interventions: (a) dynamic models of behavior; (b) persuasive system design; (c) the behavioral intervention technology model; and (d) behavior models for just-in-time adaptive interventions. We selected these emerging behavioral models, as summarized in Table 2 , because leading behavioral health researchers are actively working to refine these models for understanding the mechanisms of behavior change. There may be important opportunities for these theoretical models to inform digital health interventions targeting individuals with mental illness. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Dynamic Models of Behavior
Dynamic models of behavior expand on existing theoretical frameworks by incorporating a time dimension to conceptualize human behaviors in real-time and in response to constantly changing environmental, social, and biological stimuli (SpruijtMetz & Nilsen, 2014) . Digital technologies afford powerful techniques to collect vast amounts of data in real time and continuously throughout the day, and advances in computational and mathematical modeling make it possible to analyze these data to more fully capture the complexities of human behavior. A key aspect of dynamic models is the ability to adapt to an individual's changing internal and external conditions throughout the day to support immediate and momentary responses necessary to effect the behavior change of interest (Spruijt-Metz & Nilsen, 2014) . Because digital technologies such as mobile devices allow increasingly sophisticated and intensive data collection techniques, computational models derived from the engineering and computer sciences may enable real time data analyses to illustrate behavior change processes over time and to identify the optimal moment when, where, and how often, to deliver specific intervention components (Riley et al., 2011) . Dynamic models of behavior hold promise for illustrating mechanisms of behavior change by mapping how stimuli or inputs at a specific moment may influence subsequent behaviors at later points in time. As such, they can guide the development and delivery of interventions tailored to the needs and preferences of each individual (Spruijt-Metz & Nilsen, 2014).
Persuasive System Design
Persuasive technology influences the adoption and maintenance of behaviors through specific communication elements and design features aimed at shaping attitudes without using deceptive tactics (Oinas-Kukkonen & Harjumaa, 2008) . The persuasive system design framework recognizes the content, design, software, and functionality of a digital technology intervention (OinasKukkonen & Harjumaa, 2009 ). This framework illustrates the persuasive system development process beginning with outlining the key behavioral objectives of the system, then identifying the context of the system, followed by considering the specific design features of the system (Oinas- Kukkonen & Harjumaa, 2009 ). This model emphasizes four important design features to illustrate how conceptual principles translate into software requirements (OinasKukkonen & Harjumaa, 2009). First, primary task refers broadly to design elements aimed at supporting the primary goals of the intervention for the target users, which can include creating a user friendly interface, tailoring content, and monitoring individuallevel progress and performance over time (Oinas-Kukkonen & Harjumaa, 2009 ). Second, dialogue involves the design considerations to support system interactivity with users, where the system provides feedback to users through reminders, encouragement, or other virtual support techniques (Oinas-Kukkonen & Harjumaa, 2009). Third, credibility represents elements of the system focused on making it credible and trustworthy to users such as providing reliable, accurate and unbiased information and demonstrating competence and expertise (Oinas-Kukkonen & Harjumaa, 2009 ). Lastly, social support describes design features that leverage social and normative influences: to persuade users through opportunities to observe and learn from other users; to compare performance with other users; and to facilitate cooperation, competition, and recognition of successfully achieving behavior change goals (Oinas-Kukkonen & Harjumaa, 2009) . This model affords a framework that can simplify the numerous design considerations for a multicomponent persuasive intervention for behavior change, and it can guide efforts to implement and evaluate these systems.
Behavioral Intervention Technology Model
The behavioral intervention technology model builds on existing theories of human behavior and defines the conceptual and technical aspects of a technology intervention to guide why, what, how, and when the intervention is delivered to a target user (Mohr, Schueller, Montague, Burns, & Rashidi, 2014) . This model provides a framework to facilitate translation of a technology intervention from initial concept to development and then delivery, and to enable communication among those involved throughout this process . Specifically, this model depicts how the aims, behavioral intervention strategies, and technology com- Provide timely treatments or tailored content to support an individual's behavioral health goals by adapting seamlessly to their needs as they change over time.
Leverage real-time data about an individual's context, behaviors, and location at a precise moment to deliver content when the individual is in a state of vulnerability and receptivity.
ponents and characteristics of the intervention, such as software elements or user interface, are interconnected and enable translation of clinical objectives into a technology-based platform . Intervention workflow refers to when and in what order each of the intervention components will be delivered over time . This framework illustrates the relationships between different conceptual and technical aspects of the intervention and provides an approach for formalizing the design, development, and delivery of technology-based behavioral health interventions . Further research is needed to refine and modify this model as new digital technologies and analytic techniques become available and to accommodate the specific needs for addressing behavioral health needs of people with mental illness (Mohr, Burns, Schueller, Clarke, & Klinkman, 2013; Mohr et al., 2014) .
Behavior Models for Just-in-Time Adaptive Interventions
Just-in-time adaptive interventions use persuasive design elements to deliver timely treatments or tailored content to support an individual's behavioral health goals by adapting seamlessly to their needs as they change over time (Murray, Hekler, SpruijtMetz, Rivera, & Raij, 2016; Nahum-Shani, Hekler, & SpruijtMetz, 2015) . This type of intervention is guided by the notion that the right type of intervention content can be delivered to someone at the right time, and that this moment is theorized to be precisely when an individual is in a state of vulnerability and receptivity (Nahum-Shani et al., 2015) . Vulnerability refers to the point when an individual needs targeted support, such as in response to environmental cues or emotional triggers known to precipitate unhealthy behaviors such as substance use, smoking, or at-risk drinking (Nahum-Shani et al., 2015) . Receptivity emphasizes that the individual must be in an appropriate position to receive or be exposed to the intervention content as opposed to being preoccupied with other tasks or life demands such as work, family commitments, or while driving (Nahum-Shani et al., 2015) . Advances in digital technology such as mobile devices or sensing technologies make this form of adaptive intervention possible by enabling real-time data collection about an individual's context, behaviors, and current location at a precise moment, while also factoring in details about the individual's history, environment and personal characteristics (Nahum-Shani et al., 2015) .
Conceptually, the just-in-time adaptive intervention involves achieving a series of proximal outcomes at varying times or intervals depending on an individual's unique needs toward accomplishing a meaningful distal behavioral health outcome (Nahum-Shani et al., 2015) . Behavior models that incorporate existing scientific evidence are necessary to inform the timing of intervention delivery, specifying the type of content that is delivered, and determining how this content is adapted to individuals' differing circumstances (Nahum-Shani et al., 2015) . Computational models of human behavior have been proposed as an encouraging approach for facilitating the development of just-in-time adaptive intervention, especially as the complexity, frequency, and quantity of data made available using digital technologies will require increasingly sophisticated and robust analytic methods .
Theory for Informing Digital Technology Interventions for Mental Disorders
The behavior theories and models discussed in this commentary share many overlapping constructs, as outlined in Table 3 (Brewer & Rimer, 2008) . Given the complexity of human behavior, it has been suggested that no single theory can fully explain how behaviors change over time (Prochaska et al., 2008) . Theories may need to be combined to inform the development of multicomponent interventions with the potential for greatest impact (Brewer & Rimer, 2008) . Behavioral health concerns among people with mental illness are often complex, co-occurring, closely interconnected, and span both mental and physical health domains (Whiteman, Naslund, DiNapoli, Bruce, & Bartels, 2016) . Therefore, the application of constructs from multiple theories may be important for developing effective digital health interventions for this at-risk group.
Multiple poor health behaviors, debilitating mental health symptoms, and chronic medical conditions compound to result in dramatically reduced life expectancy among people with mental illness. Consider that an individual living with schizophrenia may require targeted support for managing serious mental health symptoms, reminders to take psychiatric medications, while simultaneously requiring support for quitting smoking, managing a cooccurring chronic respiratory illness, and preventing relapse of a prior substance use disorder. This could be further complicated by ongoing need for overcoming symptoms of depression to encourage and support healthy eating and participation in regular exercise to reach a healthy weight. In Figure 1 we provide a conceptual illustration of how behavior theories and models can inform a digital technology intervention aimed at addressing co-occurring mental and physical health concerns affecting individuals with mental illness. By leveraging the potential of digital technologies through longitudinal data collection, real-time behavior monitoring, and adaptive features tailored to users' changing needs over time, it may be possible to broaden our understanding of the complex interactions between different health behaviors among this at-risk group.
A rapidly growing literature demonstrates the potential of digital technology interventions for addressing mental and physical health concerns among people with mental illness (Alvarez-Jimenez et al., 2014; Naslund, Marsch, et al., 2015) . Specific examples include studies that have demonstrated the feasibility of wearable sensing technology for recording physiological data and tracking mood changes among people with bipolar disorder (Lanata, Valenza, Nardelli, Gentili, & Scilingo, 2015) , smartphone applications for monitoring and managing mental illness symptoms among people with schizophrenia (Ben-Zeev et al., 2014), wearable activity tracking devices for supporting lifestyle interventions delivered through community mental health settings (Naslund, Aschbrenner, Barre, & Bartels, 2015; Naslund, Aschbrenner, & Bartels, 2016b; Naslund, Aschbrenner, Scherer, et al., 2016) , and comprehensive technology-delivered interventions to prevent relapse among inpatients with psychosis (Brunette et al., 2016) . As the field continues to progress beyond feasibility studies, greater attention surrounding behavioral mechanisms involved in the use of digital technologies for health behavior change will be critical. Even simple interventions, such as text message reminders to take medications or attend appointments, involve changing a target This document is copyrighted by the American Psychological Association or one of its allied publishers.
behavior and can benefit from a guiding theoretical framework (Riley et al., 2011) . Behavior change is not a straightforward process, and for even seemingly simple digital health interventions, the use of behavior theories can more fully identify the mechanisms of behavior change, address weaknesses in the intervention design, and improve transferability across settings (Riley et al., 2011) . Developing an understanding of key behavioral mechanisms will be essential for ensuring that what we learn today can guide digital technology interventions developed tomorrow. It is also important for researchers to consider more efficient ways to develop and evaluate digital health interventions, especially in the context of continuously evolving technologies (Patrick et al., 2016) . The "agile science" process proposes an iterative development framework involving a "generate" phase followed by an "evaluate" phase to enable rapid optimization of digital health interventions toward achieving desired behavioral health outcomes . The generate phase primarily focuses on feasibility with key activities involving formative work, simulation studies, and prototype testing, which can occur iteratively or simultaneously . From this initial phase, promising products then advance onto the evaluate phase where emphasis shifts to achieving clinically meaningful outcomes . Throughout the agile science process, early and-often sharing of all products developed whether successful or failed attempts is key for advancing our cumulative knowledge base on behavior change ). An iterative approach helped guide the successful development of the theory-informed PRIME mobile application aimed at supporting motivation and improving quality of life among individuals with recent onset schizophrenia (Schlosser et al., 2016) . Through workshops, a series of interviews, and multiple rounds of feasibility testing among stakeholders and participants, it was possible to refine the PRIME mobile application and increase user engagement with different components of the platform in preparation for a larger randomized controlled effectiveness study (Schlosser et al., 2016) .
We believe that the future success of digital technology interventions for people with mental disorders will be dependent on whether theoretical models guide their development, delivery, and evaluation. Together, established behavior theories and emerging theoretical frameworks afford valuable opportunities to inform the design and delivery of digital technology interventions for people with mental illness. Important theoretical approaches to understanding human behavior including the health belief model, the theory of planned behavior, the transtheoretical model, and social cognitive theory can provide a meaningful starting point for hypothesizing what factors or strategies may be necessary to change or modify health behaviors. For example, the health belief model could illustrate perceived benefits and barriers related to coping with mental health symptoms, while social cognitive theory could guide our understanding of how social relationships and social pressures shape smoking behaviors among people with mental illness who are at elevated risk of heavy tobacco use and who are often embedded in social environments with high rates of smoking. Emerging theoretical frameworks could provide a method for linking the complex data collection capacities of digital technologies with underlying behavioral constructs and for informing the specific timing and content of interventions. Theory could also inform strategies to promote engagement and sustained use of digital technology interventions over time by tailoring content for individual users. We believe that important opportunities lie ahead for using behavior theories to inform digital health interventions for people with mental illness. We are currently at a crossroads where the advancing capacity of digital technologies is now enabling measurement of behavioral constructs that were previously not possible to evaluate. At the same time there is increasing availability, penetration, and use of digital technologies such as smartphones and other mobile devices among the target population of individuals with mental illness. It is now possible to develop and deliver comprehensive interventions aimed at supporting the mental and physical health needs of these individuals. To make this a reality, much work remains, and there are several important considerations needed to facilitate the use of behavior theories for guiding the development of digital technology interventions for mental disorders. Notably, greater collaboration across disciplines is essential. Mental health and psychiatric services researchers must work closely with software engineers, computer scientists, technologists, and behavioral specialists to support the development of new digital technology interventions. Additionally, as researchers have previously emphasized, there is a need for a common language across theories and common measures across studies to inform mathematical and computational models, and to facilitate communication across disciplines (Spruijt-Metz, . It is critical for mental health services researchers to contribute to the development of this common language and to the use of common measures so that terminology can be incorporated from mental health and psychiatric services research. This will also advance our understanding of behavioral mechanisms associated specifically with health concerns among people with mental illness as data collection and measurement of behaviors using digital technologies become increasingly complex. Lastly, researchers have called for the development of a 'knowledge commons' where advances to theories or behavioral models can be conveniently and rapidly shared across disciplines (Spruijt-Metz & Nilsen, 2014) . We believe that consideration of behavior theories as applied to the co-occurring mental and physical health concerns experienced by individuals with mental illness is necessary and that this must be included as part of proposed initiatives.
Conclusions and Implications for Practice
Mobile devices and technological platforms will continue to evolve rapidly in the years ahead. To ensure that current research can guide future efforts, behavior theories and models must inform our design, development, and delivery of interventions for mental disorders and our interpretation and analysis of findings. The success of digital health interventions for reaching and supporting individuals with mental illness will be largely determined by whether we can uncover specific behavioral mechanisms responsible for effectively managing mental health symptoms, preventing relapse, or reinforcing the adoption and maintenance of healthy behaviors. Future sustainability of digital technology interventions will also depend on carefully planned economic evaluation (McNamee et al., 2016) , where the development, maintenance, and running costs of these interventions combined with the costs needed to adapt to rapidly changing technological platforms are balanced against potentially meaningful mental or physical health outcomes experienced by individuals living with mental illness. Figure 1 . Conceptual overview of theory for informing digital health interventions for mental and physical health concerns among people with mental illness.
Mental disorders represent the leading cause of disability worldwide, and therefore identifying ways to effectively reach these individuals represents a major public health priority. Welldesigned and rigorously tested digital technology interventions grounded in relevant behavior theories hold exciting promise for supporting the mental and physical health needs of individuals living with mental illness.
